It has been shown by Clowes and Krahl .12 that various substituted phenols as well as dinitrophenol increase the respiratory rate of marine eggs. Also, the highly interesting reversible block to cleavage, which they found to occur at the maximum of respiratory stimulation, is likewise exhibited. The different substances (nitro-and halo-phenols and cresols in particular) used were found to be active in different concentrations, and some attempt is made to relate the activity to molecular structure. The degree of dissociation of the phenolic OH is taken to be of no significance in their experiments. There has been some controversy concerning this question. Field The significance of the undissociated form became evident in experiments in which the effect of 2,4-DNP on different concentrations of eggs VOL. 23, 1937 was tried. A given concentration of DNP was found to be more effective in the higher concentrations of egg suspensions.'2 For example, in an experiment with the sea-urchin Strongylocentrotus purpuratus, it was found that a concentration of 3.75 X 10-5 molar DNP in sea water will permit 95% of the eggs of a weak suspension to divide, but will reversibly block cleavage in a heavy suspension, as table 1 shows. The result can be interpreted simply to be due to the lowering of pH caused by the greater CO2 production of the eggs in the heavy suspension. Other experiments in which weakly buffered solutions were used and in which the pH was taken showed it to be, in fact, lower in the more concentrated suspensions (table 1, columns 4 to 7). 23, 1937 centrations shows enormous differences. The concentration of o-nitrophenol required is 1,000,000 times that of picric acid. Even omitting these extremes, we still have 2,6-dinitrophenol with an effectiveness 45,000 times that of m-nitrophenol. In other words, one molecule of 2,6-DNP is as effective as 45,000 molecules of m-nitrophenol. The effectiveness of the various substituted phenols might be assumed to depend on some structural property of the molecules. But none of the properties which we have studied or which have been suggested to us by structural chemists vary in the direction or in the relative magnitudes that would be necessary to account for these differences.
Further considerations, however, show that it may be unnecessary to explain these differences, or at least differences of such magnitude. If we assume that, once inside the cell, it is the dissociated rather than the undissociated form that is active, then the differences between the various The values for o-nitrophenol and picric acid differ considerably from the others. o-Nitrophenol and picric acid also stimulate the respiration, giving, at the maximum, 215 and 125% of the control rate, respectively. The calculated [P-] at which this stimulation is obtained are 1.26 X 10-4 and 4.4 X 10-4, respectively, which again departs from the others. Picric acid, because of its very high dissociation, might be expected to behave differently. Why o-nitrophenol should depart so much from the others cannot be so readily seen unless the listed dissociation constant is possioly too low. The agreement between the other nitrophenols is striking. The trichlorophenol also agrees, but the dichlorophenol value differs somewhat more from the others. For trichlorophenol another published value of its pK is 7.5911 which would bring the calculated [P-] down to 2.6 X 10-6. It would be well to know which pK value to take, and to know some of the others more accurately before attributing any significance to the differences. A biological method of determining dissociation constants from the analysis of the pH effects suggests itself for cases in which solubility or some such factor limits the application of physico-chemical methods. This method involves simply the determination of the concentrations of the particular substance required at different pH's to produce the same effect on the eggs. The method is limited to pK values lying in the pH range in which the eggs will develop.
The agreement between the [P-] inside the cell may be taken to mean that the various substituted phenols (with the exceptions noted) are equally effective. The experiments showing that the effectiveness of any one of these different substituted phenols is proportional to the concentration of the undissociated form present simply mean that it is the undissociated molecule that goes through the cell membrane. Once inside the cell it dissociates and it is apparently the ionic form that is active in stimulating respiration and reversibly blocking cleavage. The present study is concerned with the production of sterility and dominant lethal changes in mice by neutron irradiation.
Twelve mice of an inbred albino (C) strain were sent by air express from the Roscoe B. Jackson Memorial Laboratory to the Radiation Laboratory of the University of California for treatment. The arrangement for irradiation and dosage measurement is the same as that used by Zirkle, Aetersold and Dempster.4 The dosages applied ranged, in the region of the testes, from 110 to 215 "roentgens" of neutrons. At the centers of the animals' bodies, which were nearer the source of the rays, doses ranged from 135 to 260 "r" of neutrons. Immediately following treatment, the mice were returned by air express, and placed on their arrival. each with two
